Trypsin digest of the retinal vasculature showing an 'early' microanet (M), many of which were found in the peripheral retina. Elongated endothelial t are present within the microaneurysm (E). There are many acellular capillaries and pericyte ghosts (arrows) adjacent to the microaneurysm. A, retinal artery. .ZW. although, less frequently, they could be found in the outer plexiform layer.
TYPE I
Sections through this microaneurysm revealed an accumulation of monocyte and polymorphonuclear leucocytes in the lumen (Fig 5) . These cells occurred in such quantities that the luminal space was completely occluded. The endothelium of the vessel appeared continuous and the intercellular tight junctions remained intact. No pericyte profiles were observed at any point around the circumference of the microaneurysm. The basement membrane (BM) was slightly thickened, but no more than observed in adjacent capillary profiles.
TYPE II
This type of microaneurysm appeared most frequently in the EM sections examined in this study. The lumen was often tightly packed with dense aggregates of intact RBCs (Fig 6) and less frequently, the profiles of lipid containing macrophages. The vascular endothelium was always completely absent in the type II microaneurysm. Pericytes were also absent, with cellular debris within the BM being the only legacy of these cells. The BM appeared laminated and thickened. The type III microaneurysm was similar in size and appearance to the type II form; however, the RBC content was sparser and interspersed with cellular debris and RBC breakdown products (Fig 7) . Endothelial (Fig 8) . TYPE 
IV
These structures showed dense walls of thickened BM with an expansion of BM-like extracellular matrix within the lumen (Fig 9) . Profiles Figure 9 Transmission electron micrograph showing a type IV microaneurysm which is almost completely sclerosed and corresponds to the structures described in Figures 2 and 3 . The basement membrane (BM) is very thickened and there is also fibrous infiltration (arrows) and lipid deposition (L) . Magnification x 1185. stasis and/or a reduction in blood oxygen carrying capacity. This in itself may induce autoregulatory responses in the retinal arteries and thereby cause a significant increase in blood flow through the retinal capillary beds. Prolonged capillary hydrostatic pressures, coupled with impaired tissue oxygenation, could account for microaneurysm formation in the retinal vasculature at weak points in the vessel wall. In diabetes, the effect of increased retinal blood flow in association with capillary hypertension and pericyte loss probably accounts for the extensive and comprehensive formation of microaneurysms during diabetic retinopathy.
Various cell types have been described as components of microaneurysms, including newly formed endothelial cellsl 3 and accumulated RBCs.7 622 Microaneurysms have been described as focal regions of endothelial proliferation and perhaps abortive attempts at intraretinal neovascularisation.10 However, at the ultrastructural level we never found this to be the case. In the current study, the early stage, type I microaneurysm was infiltrated with large numbers of monocyte and polymorphonuclear cells. Such inflammatory cell involvement in microaneurysms has been mentioned by other workersl 6 but this was regarded as being of secondary importance. It is unclear what stimulus attracts such cells into these structures, although they may be responding to cytokines or adhesion molecules released from damaged endothelial cells. Indeed, it has recently been reported that the cellular adhesion molecules ICAM and VCAM are upregulated in late diabetic retinopathy. 24 25 The type I microaneurysm that we describe is the only type to have an intact endothelium. It is possible that large numbers of these inflammatory cells could damage the endothelium with which they are in contact. The type II and III microaneurysms are without an endothelium, and this in itself may allow the striking accumulation of RBCs that are typical of these microvascular abnormalities. It is known that anticoagulatory factors are normally secreted by endothelial cells'5 and their disappearance may be an important contributory factor in intravascular thrombus formation and the progression of microaneurysm formation.
In a clinicopathological study using fluorescein angiography and subsequent trypsin digestion, de Venecia et al 10 described microaneurysms in which only a small part of the lumen was perfused. In the current investigation we describe a large microaneurysm in which a small region of the lumen had become recanalised with endothelial cells. This recanalising vessel had also secreted a BM around itself, within the lumen of the previous BM. It is likely that this reperfused structure corresponds to the microaneurysms described by de Venecia et al 10 
